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(54) METHOD FOR MANUFACTURING NITRIDE SEMICONDUCTOR SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent cracking 
and splitting when nitride semiconductor is grown 
on a base material substrate and it is separated 
from the nitride semiconductor by using laser 
irradiation. 

SOLUTION: Atomic bond of the base material 
substrate is weakened by ion implantation or the 
like. The nitride semiconductor is grown on the 
base material substrate, and it is separated from 
the nitride semiconductor by using laser 
irradiation. As a result, a nitride semiconductor 
substrate is obtained. 
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[0 0 9 4] offtC I3©I^SI/- *3tBB#l!l 

[00 9 5] mZ-tt. UT<n X o f£jjfe~?m&*ft o r 

[0 0 9 6] <f*^ttmX£tlX\,^\,^m$il M* v M 
5. (b-2) (D^r^^ 7 £[^C3£U^£r LTt^5o 

tf, i oh z<Du—?$:m^tiM&. nmrntHsm^x 

[0 0 9 7] **ife<D»«-Cl± % JRJtli, SE^b 

[0 0 9 8] fc*3 x ^^7^fr*^R|Bi^J:o-C 
[0 0 9 9] Wftl bfi3[Hl^^1>^^:^(0 



[oioo] #*5, fg^i btt2[g#^£t>jWMi;5<0' 
[ o l o 1 1 B 5 ( f ) t3u tf MRJM&ttKDWxfc 

mxh& 0 m^mm^-tti^ ^y^i/fnM^x^ 
[0102] — ^ >r;*>^3*vt^ft^««i 

y v * 1 2 ffiWrnttT* 1 b *Cf»ih LT, G a 

[0103] ^mm^mrnxn. ^^Tu-fm^ 

TS*l^bGaNJl2^(||$*bfc (B5 (g) ) 0 
[0 10 4] ftlCHC 1 ly J; 9 G a 1 1 $rM^?b, #F 

GaNM2W: (0 5 (h) ) 0 

[0105] ^*5 V *mi&<Di&m<D^ *>mAW$t<Dj& 

T, fil^l b^(7>u-^3fe(0^$rtTpr^^T^S 0 

[0106] &mM<ommic&\,^xh. kb^^rsosb 

(DG a N^K2 o3Bffi<oW*tt-b«f ^rtr5 r. pJtgT 

[0107] (HJfeo?^ 5 ) £*Tv ^6 Sr#M 

[0108116 ( a ) <OX4S 1 ttHJ£<^JB4 t ^ 

[0 10 9] :<Of77-f T^l t^Tk^-f ^-V$r^A 
^-5X®*HJfei-5 (§6 (b, c v d) ) 0 

[olio] tf, me (b) ic^-TJ: 7{c 

4tmmX. my&V^*? 7©^n»2mm, # 

[oiiij is 6 ( c ) {c^-rx o {CTkm-t 

^A^tb^^^l b^^^ttfc. 

[0 112] v^^7»*«Ii:^ 
J*+S (16 (d) ) 0 

[0 113] Rlcjafc©»JB4i:IP]a(i. GaNj§2£2 
0 Sfi*-CMRfi*«rl*T$^:, 
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[0 1 14] $Z3(DXM-VlbZ>l'—'FmMKL£ 

V— te3 J <*: Lfc 0 ^^^♦i«3 0ns -C&>5o KrF 
IZj&^fts*? — \tNd : YAG I/— If h ffl£f*l Cfctfm? 

$2 56^t</,j:oT^ e * ©fc***Si tr 

[0115] *M*>jMirctt % jut;**? b^sv^ 

[one] ie (f) it \s— j FmMj:m& f p<DMm 
^rr^fei ^o#sf+iST*Ga 1 1 t&mtfxicftMz 

fc«#l£f± s fcJj&Uktp 1^77^12 ^C5 0 G a 
1 l^fyT-rTMlfei^GaNl lKaN|2 

[0 1 1 7] *:<Dfz£>^ ^MM^m-cn, -f^vfrA 

t77>f Tffl£ 1 ^ b S£3:l- GaN|2 *mm £ ttfc 
(06 (g) ) 0 

[0 118] ItCGa 1 1 £HC 1 {aotiitt 
*#©GaNl6«2*»fc (MB (h) ) 0 

[0 119] *j»©#ifrt?ttt, S*£fta*JSajtf$ihrC 
13:1 6«f>^c«v\ Lfc^ot, — K£*Bt0>WKl b 

Iltf^l/4i:t§:tmfc 0 **»©*»-C 
[0 12 0] (IHko«tt6) B7«r#J!ftbft3ftS6>. * 



-So 

[oi2i]i7 c a ) <Dmm. i tt^«6<o»tR 1 1 m c 

[0 12 2] £i\ Sira@-Cfc57'7X-rlJH'lS 
[0 12 3] ^<D^~7t4TW& 1 «^7Xv?: 1 

td«#l a fcPW?) (0 7 (b) ) 0 ^7^<D 

[0 12 4] 0»Jx_tf. **«6©^JIBt?tt> IkSffiSKi o 
0 0 cm 2 60F3^m^{cJ:^W 5 PteRFy , ^X^^ 
RF/<I7 — £2 0 0W, fil&SfEftgr 1 0 s c cm. JE^ 
^5Pa ttt^rfTotV^o r 7 p 7Xt 
JREMlC£«ttttNtt3 0#^b2^T?$>ofc 0 3 0fc» 

SIW^Tfc^ 2i*IWJ:0ftVM*|«|'Xftt*fifk:y 

[0 12 5] ^Ci2©Igt$)§, 

^x@Srtr5o Ste©^«U[RlCHVPEifelcJ:5 

200^m(Dl?$GaNl2 ^t^V\ M^TS 
«ift«Sr*T$*s M^^Lfc (0 7 (c) ) . 
[0 12 6] OffiC s ^3<7>X^T-$>5 W— U^&TtCj; 

7 (d) <Dffl&mic&'r&?iz:m$tixtfiy h&mfcjj&i 
[0127] mm<Dtemi tmm, yy—^<om^m 

f77^ TS^l^^Ga 

2 3ft5S)j«$tu Ga 1 1 t^r^rni s&tfmi-tc 

GaNmfo2tmt>tltz (17 (e) ) 0 

[0 12 8] mWZHC 1 (UotGa 1 1 £r*£fi?U 
t7r^7frl 3 tGaNl2©KW^iaoTi 
3=LT V ^OGaNlt2W; (0 7 (f) ) . 
[0 1 2 9] £l±\Z.£*), ^X^MtoKikWrTJ 

[0130] (mm&ftm i ) m s *x*gm<oM 



-9- 



[0131] bs (a) <ommi \ZmM<DMWl6 t±< 

m$k<D^ W&24>-?-, f ^ 7 0 0 ^^ny© (000 

i) M^^T-rr^KT*$>5 0 

^tl. tK^. — 7^^>, ?])^h 

£r#fc (08 (b) ) e 
[0 1 3 3] ^I2^11tfc§, ^b#3¥^^0 

<£>7^f&6 tmC< G aNj§2 tf)i?£^2 OO/im^^ 

m.*)mvfc ms (c) ) 0 

[0 13 4] o^tc. M3cDX^$)$i/-lf^M^J; 

aNl2«^tl, Gall ^ih^T-rr^l 3 
*LfcGaN*3R2 3as#e>nfc (B8 (d) ) . 

[0 1 3 5] tflCHC iC^Gall U 
mX-kW^r-iTKl 3 aNjf2C0[U]£,£;|&^L 
GaNlt2^^t (gls (e) ) . 
[0 13 6] 7km, — y !7A, Tfi>*>* 

G a N&tK 2 fc^*>f * &m$L IT <b. *-fb4fe¥»f*^ 

jtUMMttstttoHm 6 1 n c^it -e 3 o b 2 

[0 13 7] 0HkO»H8) WTs I9OTI/^ 

[0138] 0 9 ( a ) <^>S*R 1 teWM 2 m£ 
7 00 ^py(O (00 0 1) ffit77^fm^ ^ 

[0 13 9] I©t7r^7S^l«7'7X-7^I 

M-rsxmsrHJfe-rs (H9 (b. c . d) ) 0 

[0140] ifeT. 0 9 ( b ) tCTjk-TX 5IC100nm 
<DS i 0 2 -?^ 7 £r^:tt<5o Si0 2 vx^7^t 

H*©^«3JC*5^SU^ h^*^ 7 tr^c»^ 
#***-C3b<5o S i Oai©/^^^^ :7* 

tTofc 0 S i 0 2 M<0^^RF^^^^TtfoTV> 
#:Jo N S i OglO^tt, iCVDMf/^ 

[oi4ii ^ §9 (c) j: sicmm?? x 



7 sclera, ife^y^x^pjjh^ixs 
3fcv^uri*«ci««i b d^A^tt^o #*5. & 

iRX^X^ttu^;* h^r3i5/^^^so-es j o 2 £r 

[0142] * 7 mw&m*^ 

Ai"5 (@9 (d) ) e 

[0 14 3] ^l^2©II^S, £4bft¥3l#J|0> 
A^XS4rtT5o *te^»»3£RC:fr8s-e» HVPE 
^a^GaNl2^200^mMU 
«aS«rP»T**s Si^9WUfc (0 9 (e) ) . 

[0 14 4] o£TJC. JB3 0XST?*>5U-1P«»JCJ: 

>b^G a 1 l&XW^T'iTKl 3j&*##LfcG 
aNJB2dSftf«Snfc (0 9 (f) ) o 
[0 14 5] g^-. Gall ^HC 1 t»#U ^ 
7^7frl 3^DDt0j^^T^^UT^#:^GaN^ 
2£#fc (89(g)). 

[0 14 6] ^Jioipic. ^t^aAi-fit^X 

[0 14 7] Jfc*3, ^7X^flS4t««l a ^T^^X^ 

<Dl/5fefrb 5 0f^O^i:i-e<7)^J;V\ 

[0 14 8] (HJg6Q^9) £*T, ilOMt?^ 
dSP>*te^flB9tCoV^r|ftB!i-So *lfeO»JR9H:, 

[0149]@10 (a) <D^1 |^HJfe<0^4 £ff^ 

[0 15 0] r<Df7r>f7lI l^fil*^7 X^£J& 
[0151] ^i*. El 1 o ( b ) \£tf-$-& 0 (C. S i o 

[0152] l§lio (c) ic^i- J: 9 l-SfeiR^7 
X^£rM£tLfco ^iX7 X-7(Z)iltt^ii A^ltH 
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[01 53] ^^7^it5: t~e. mt&&L&fz 

f8rTZ> (HI 0 (d) ) „ 

[0154] nk\cmMo>mm 4 t mm. GaN§2^2 

BlflttJL*: (HI 0 (e) ) 0 
[0 1 5 5] 0#*fcl. f 3©Xitfc5 -fMMlZX 

[0 1 5 6] ^HJ&^^lgTJi, ±X<D Ks> h<DfflMfr 
STLfc^RS-efit^T^r^TSlRl^b, Gal 

ltf77^7ltl 3dSft«L.fcGaN«2d5ffi8l$n 
fc(BlO (f)), 
[0 15 7] ftftfi^ HC I ^f^TG a 1 1 

GaNlt2^fc (Hi 0 (g) ) 0 

[0158] u±<d£?\c^ mmm^y ^^mMm 
[oi5 9] (mmcommi o) etf, i^i i mi 
oii s nm<DMm5<D4*>'&Mzw^xy7x^mM 
[0160] iii (a) (o£&i\*mm<DMm5 tm 

[0 16 1] :©f77^7Siil:^7^Sri 

Jtt1-£X&£r^J£-f £ (ill (b. c> d) ) 0 

[oi 6 2] £i\ ill (b) tc^rf-J^ics i o 2 

[0163] m^, mi 1 ( c ) tc^-r j: 5 ^mmy^ 

[0 16 4] 7^i«^fe, 

/aw-* (iii (d) ) . 

[01 6 5] mzmmomms tmm. GaNi2^2 

Ifc^fflbfc (ill (e) ) „ 
[0 16 6] O^iC. *3©Ig^5l/- iWJtic: X 

rFxdrWl/-f^V\ t7r^7lilHGa 
1 iJftSfrMfbfcG aNi2«ttfc (i 1 1 
(f) ) o 

[0 16 7] ^i£g®tf>G all^HCl CioT^ 
iHtTWGaNli2Wc (ill (g) ) . 

[0168] &±miM(DmM 6 fat>mm<DMm 1 o -e^ 



[0 16 9] £l±<DmM<Ommclzi\,^X^ GaN 

JB 2 irlit, A 1 G a NJI^ I n G a NJl^A 1 I n 
GaNi^I^^r^iaot, AlGaN^In 
G a N^A 1 I nGaNlKf^^H^^^^ttt 

[0 17 0] l^_bo*^fe«>^«^^:*5v^rtti^7r 

77^7^if©±l:GaNf^^^t 

ftV\ I^T^TJ^GaNjlSrf&SU G 

a N/f 7 7MM ty^Ar^VV ^0±{CG 
a Njg£J?l< SfJRJtftffoT^IBW 

[0171] 

mM^i*mm*mmk£ < $mx% s G 

[il] (a) - (c) . (e) - (g) **w<oia6 

mm 

(a) icfei^ab^sflcifi 
m 2 ] *&m<omm<DMm 1 t^tt 5 w~ ^jrihw* 

^^^&^:^i-^f®i 
[i4] (a) s (b-1) , (c) - (h) :*3£5!§<£> 

(b-2) ^XK^^^M3Cc^ttdKfl:4bHHIIfr 
Ii5] (a) x (b-1) % (c) — (h) frmW<D 

(b ~ 2) :*«W^i»0»tB4 Z>mfc%)¥*&# 
[16] *^W<o*i6©3g*5l^rf5»fc*MM»#:K 
[i7] (a) - (c) . <e) . (f) *»W<Z>** 

(d) ^0^o^Jfe^^6t::*5it5^b^S^« 

[is] *ftm<Dmjfe<DMm7\z&\?zmt®¥mwm 
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im9] *&w<Dmifc<Dm&s\c&tt&mkm^&m 
[no] *mw<Dmnmm9\£&vz>mky9*mfa 
mil] *&w<o$m<Dtem 1 o i^n^mm^m 

2 ttft»¥*#JI 



3 U-i^g 

4 ©i^Ef 

5 ^^r^>l/VX 

6 Mft^& 

7 -*rx? 

8 I — IffiStt^g 

i o "fyt 

11 G a 

12 ^ 7 y ^ 

1 3 f-^T^T>T* 
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i v v v 
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(5i)int.ci. 7 mm^- 

// B 2 3 K 26/00 

F * — .A (##) 4E068 CA03 CE03 DA09 

4K029 AA04 CA10 
5F041 AA41 AA43 CA64 CA71 CA74 
CA77 

5F045 AB14 AC12 AC13 AD13 AD14 
AF09 BB13 CA09 CA11 HA05 
HA18 

5F072 AA06 AB02 HH07 MM 17 QQ02 
YY06 



F 1 r-?*-r 

B 2 3 K 26/00 H 
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